Summary. The dissolution of synthetic boehmite (γ-AlOOH) by 1-hydroxyethane-1,1-11 diphosphonic acid (HEDPA) was examined in a series of batch adsorption/dissolution experiments. 
Introduction

24
The underground storage tanks at the Hanford Site in Washington State, U.S.A. contain the byproducts 25 from a number of spent nuclear fuel reprocessing processes including the bismuth phosphate (BiPO 4 ),
26
Redox and PUREX processes (1) . Over time the waste has stratified into a salt cake, a supernatant phase,
27
and an underlying sludge phase. Insoluble aluminum oxides make up a significant fraction of the sludge 28 phase (1) . Most of the transuranics have partitioned into the sludge phase, making vitrification of the 29 sludge phase for geologic disposal a plausible treatment process (1) . However, vitrification will be 30 2 prohibitively expensive due to the large volume of the sludge phase. Therefore, reduction of the volume 31 of the sludge through dissolution of the aluminum oxides presents a favorable alternative.
32
Various strategies of sludge leaching have been proposed and tested with sludge stimulants, 33 including leaching with increasingly aggressive procedures (0.01M NaNO 2 + 0.01M NaOH, 3M NaOH, 34 0.05M glycolic acid + 0.10M NaOH, 0.10M HNO 3 , 2.0M HNO 3 , 0.5M HEDPA (1-hydroxyethane-1,1-35 diphosphonic acid)) (1-3). It was found that the aluminosilicates cannot be removed using the baseline 36 washing procedure (0.01 M NaNO 2 + 0.01 M NaOH) and no single treatment achieved complete 37 dissolution (1) (2) (3) . Data from these experiments suggest that HEDPA could be an effective leachant to 38 reduce the volume of waste sludge. In order to develop an efficient waste treatment process, further 39 studies are needed to understand the extent of sludge phase dissolution and the partitioning of actinides 40 (U, Np and Pu) during the leaching process.
41
As a diphosphonic acid, HEDPA is known to form strong complexes with metal ions including 42 actinides and aluminum across a wide pH range (4-6). In the absence of complexing ligands, aluminum 
49
Recently, a number of (UO 2 ) m H h L l (where L stands for the fully deprotonated HEDPA anion) complexes, 50 ranging from cationic to anionic, were identified in the pH region from 2 to 12 using potentiometry, 
54
The objective of this study was to investigate the ability of HEDPA to accomplish dissolution of 55 synthetic boehmite and to examine the leaching of uranium during dissolution. A companion study was 56 also performed to examine the leaching of neptunium and plutonium under similar conditions (7). The 57 data are expected to assist in the development of remediation strategies to be used during waste tank 58 sludge washing.
60
Materials and Methods 61
Solid Phase Characterization
62
The alumina used in this work was obtained from SASOL (trade name CATAPAL® B). Powder X-ray 63 diffraction data, determined using a Seimens D-500 Diffractometer, indicate that the material has the 64 crystal structure of boehmite (γ-AlOOH) although a significant amorphous character was indicated value is consistent with the zero-point-of-charge measured for several synthetic aluminas (9) (10) (11) 
144
In addition, the concentration of NaCl was also found to have a significant effect on the precipitate.
145
Solutions containing aluminum and HEDPA in a 2:5 molar ratio in ultra pure H 2 O, 0.1 M NaCl, or 1.0 M
146
NaCl were passed through filters with pore sizes ranging from 450 nm to 12 nm. The fraction of soluble 147 aluminum was found to be inversely related to the ionic strength of the solution.
148
The concentrations of aluminum in more acidic (pH 4 to 5) and basic (pH > 10) regions were 149 higher than those in the neutral pH region (Figure 2 ). After 2 days at pH 4 to 5, the concentrations of 150 aluminum were comparable in systems with or without HEDPA. This is due to the formation of Al(OH) 238 days, the fraction of uranium sorbed increased as the pH was increased from approximately 5 to 6.5.
239
Across the pH range 6.5 to 9, a relatively steady partitioning of uranium was observed for the sampling 240 intervals at 0.2, 1, and 6 days. After 6 days, a more general trend appeared in the data where the fraction 241 of uranium sorbed was found to increase as the pH increased from pH 5. It is noteworthy that 242 coprecipitation of uranium with an Al(III):HEDPA complex as discussed above is also a possibility.
243
However, the increase in uranium sorption with increasing pH is not consistent with coprecipitation as the 
